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(57)Abstract: 

PURPOSE: To avoid transfer troubles by a method wherein a plurality 
of susceptors are provided so as to rotate in the same horizontal 
plane and, further, drivers which turn the placing surfaces of the 
respective susceptors between approximately horizontal positions and 
approximately vertical positions and hold them are provided on the 
respective susceptors. 

CONSTITUTION: The arm 22A of a conveyer robot 23A has the 
function of ascending and descending vertically and the function of 
rotating and turning horizontally. That is, this arm 22A conveys a 
semiconductor wafer S in a horizontal state normally and does not 
rotate or turn over Then, in a process chamber 30, a hexagonal pillar 
turret 34 is provided at its center part and the rotary shaft 35 of the 
turret 34 is connected to a motor to turn the turret 34 in the 
direction indicated by arrow Ra by 60° . Susceptors 60 are so 
attached to the six side surfaces of the turret 34 as to rotate freely 
in the vertical direction indicated by arrow Rb. The semiconductor 
wafer placing surface on the surfaces of the respective susceptors 60 
can be turned between vertical positions and horizontal positions. 
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[0006] 

As shown in Fig. 6, each susceptor 40 is formed in a 
semispherical shape having a planar surface 41 and is mounted to each 
surface of a hexagonal pillar so that each surface 41 is set at a 
substantially perpendicular angle to the base surface B of the CVD 
apparatus 1. A bearing surface 42, on which a semiconductor wafer 
is placed, is provided at a central portion of each surface 41 within 
the range indicated by the dotted line. Two wafer chuck pins 43 
protruding perpendicularly to the surface 41 are implanted a 
predetermined distance apart around the bottom peripheral portion of 
each bearing surface 42. A semiconductor wafer S transported by a 
transporting robot 23 is placed on the wafer chuck pins 43 and 
transferred so as to lightly lean against the surface 41. Note that 
a susceptor heating device is provided inside each susceptor 40 to 
heat the bearing surface 42 to a predetermined terrperature . 
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Ccametits from the applicant 

Differences betMeen documents disclosing related art and the present 
invention 

JP-A 8-107076 

Claim outline 

A batch type decoitpression CVD apparatus in which a plurality 
of susceptors , each provided with a semiconductor wafer bearing surface, 
are disposed inside a process chamber so as to rotate on the same plane, 
and in which drivers are provided for rotating and holding the 
semiconductor wafer bearing surface of each susceptor between a 
position in a substantially horizontal state and a position in a 
substantially vertical state. 

Difference from the present invention 

Whereas, in the present invention, the member for supporting 
a substrate (a semiconductor wafer) on a bearing surface is movable, 
in JP-A 8-107076, the member for supporting a substrate is iitplanted 
in a susceptor surface in a fixed manner. 
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[OBJECT] 

There is no conveyance trouble of a 
semiconductor wafer. Moreover, the generation 
of the particle from conveyance of the robot for 
conveyance can be prevented. It aims at 
obtaining batch type low-pressure CVD 
apparatus. 



[SUMMARY OF THE INVENTION] 

Batch type low-pressure CVD apparatus 1A 
of this invention is supported rotatably 
susceptor 60 which is installed in the process 
chamber 30 to the each side face of the turret 
34 of a hexagonal column. 

The inside of a film fomning holds the mount 
surface 62 of semiconductor wafer S at a 
vertical state. 

However, when a susceptor 60 comes for the 
opening 32 of the process chamber 30, a 
horizontal state rotates the mount surface 62. 

At one hand arm 22A of robot 23A for 
conveyance in the load lock chamber 20, the 
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mount surface 62 from carrier C or conversely, 
semiconductor wafer S is comprised so that it 
can always convey and transfer in the 
horizontal state. 




C: Carrier, S: Semiconductor wafer 

1A : The batch type tow-pressure CVD apparatus of this invention 
10 : Cassette chamber, 11 : Opening, 13: Non-return valve 
14 : Evacuation pipe, 15: Common evacuation pipe 

20: Load lock chamber, 22A : One hand arm, 23A :The robot for conveyance 
30: Process chamber, 31 : Wall, 32: Opening, 37: Evacuation pipe 
50: Injection nozzle, 60: Susceptor 



[CLAIMS] 



m^mi] [CLAIM1] 

y'u'k:^'^^>'^<t. I^^y V '* comprises a process chamber, a cassette 

chamber, and the load lock chamber which 
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exists among these both. 

The opening which can convey a 
semiconductor wafer is formed between the 
above mentioned process chamber and a load 
lock chamber. This opening is comprised so that 
it can open and close at a process chamber 
seal door. 

The opening to which the above mentioned 
cassette chamber side of the above mentioned 
load lock chamber can also convey a 
semiconductor wafer is fomned. This opening is 
comprised so that it can open and close by load 
lock chamber seal door. 

And the opening of the above mentioned 
latter of the above mentioned cassette chamber 
and the opening which can convey the carrier 
for semiconductor wafer accommodation also to 
the side which makes a pair are formed. This 
opening is comprised so that it can open and 
close at a cassette chamber seal door. 

In the above mentioned cassette chamber, 
the semiconductor wafer of the condition of 
having accommodated horizontally in the above 
mentioned carrier is accommodated. 

In the above mentioned load lock chamber, a 
semiconductor wafer is always transferred in 
the above mentioned process chamber from the 
above mentioned carrier in the above 
mentioned cassette chamber in the horizontal 
condition. Or the robot for conveyance which 
transfers conversely is arranged. And it 
arranges so that some susceptors which had 
the mount suri'ace for semiconductor wafers in 
the above mentioned process chamber may 
rotate within said one suri'ace. And it has the 
drive unit which the above mentioned mount 
surface of each susceptor is almost rotated 
the position of a horizontal state, to the position 
of a vertical state, and is held further. 

The batch type low-pressure CVD apparatus 
characterized by the above mentioned. 
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[DETAILED DESCRIPTION OF INVENTION] 
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[INDUSTRIAL APPLICATION] 

This invention relates to the batch type low- 
pressure CVD apparatus used for it, for 
example, in order to form a film the electrode of 
a tungsten silicide, and a tungsten plug to the 
surface of a semiconductor wafer. It is 
particularly related with improvement of the feed 
drive system of the semiconductor wafer in the 
process chamber and a load lock chamber. 



[0002] 



C V D ^E^m^S^ L 
^ U fc:/< :y C V D 

6 \m.-mm(D^< y c 

[0 0 0 3] 

>'^<2 0 ^yo-fe;=^^^ 



[PRIOR ART] 

First, the batch type low-pressure CVD 
apparatus of a PRIOR ART is demonstrated 
using a figure. 

A Figure 4 is. the side view having shown 
typically the batch type low-pressure CVD 
apparatus of a PRIOR ART. 

Figure 5 is a partially plan view of the batch 
type low-pressure CVD apparatus shown in the 
Figure 4. 

And Figure 6 shows typically the susceptor 
used for the batch type low-pressure CVD 
apparatus of a PRIOR ART. The said figure A is 
the top view. Said figure B is the side view. 

[0003] 

In Figure 4 and Figure 5, the batch type low- 
pressure CVD apparatus (it only abbreviates as 
"CVD apparatus" hereafter) of a PRIOR ART is 
pointed out overall of a code 1 . 

This CVD apparatus 1 comprises three 
chambers of right-hand side to the cassette 
chamber 10, the load lock chamber 20, and the 
process chamber 30 in the figure. 

The opening 11 which the above mentioned 
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cassette chamber 10 can carry in to the right 
end carrier (it only abbreviates as "carrier" 
hereafter) C for semiconductor wafer 
accommodation in the figure, and can take out 
is formed. And the cassette chamber seat door 
12 (it only abbreviates as "the seal door 12" 
hereafter) which open and closes this opening 
11 is attached. 



[0004] 

The load lock chamber 20 is fonmed in the 
left-hand of this cassette chamber 10. 

Between the above mentioned cassette 
chambers 10 is divided with load lock chamber 
seal door 21 (it only abbreviates as "the seal 
door 21" hereafter). 

And the robot for conveyance 23 having the 
arm 22 which transfers semiconductor wafer S 
which makes a postscript to this load lock 
chamber 20 is arranged. 



[0005] 

The above mentioned process chamber 30 
exists in the left-hand side of the above 
mentioned load lock chamber 20. 

This process chamber 30 comprises a 
cylindrical wall 31. Between the above 
mentioned load lock chambers 20, the opening 
32 which can convey semiconductor wafer S is 
formed. The process chamber seal door 33 (it 
only abbreviates as "the seal door 33" 
hereafter) which can open and close this 
opening 32 is attached by this opening 32. 

The turret 34 of a hexagonal column is 
arranged by center part in this process chamber 
30. 

The motor which the rotation axis 35 is not 
illustrating combines. It rotates 60 degrees at a 
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time in the direction of arrow-head Ra. 

The susceptor 40 is being installed and fixed 
to each of 6 side of this turret 34. 

Moreover, each of these susceptors 40 are 
opposed. 

The reactive gas injection nozzle (it only 
abbreviates as a "injection nozzle" hereafter) 50 
is fixed, and is attached by the wall 31 of the 
above mentioned cylindrical shape so that an 
injection tip 51 may face in the process 
chamber 30. 



[0006] 

Each above mentioned susceptor 40 is 
carrying out the hemispherical shape, as shown 
in Figure 6. 

The surface 41 is a flat surface, comprised 
such that the angle with this surface 41 near 
vertically with respect to base face B of this 
CVD apparatus 1 with it attaches to the above 
mentioned hexagonal prism each face 

The mount face 42 which mounts a 
semiconductor wafer within range shown by the 
dotted line is set to the center section of the 
each table face 41 . 

Therefore, along with the lower-part periphery 
of each mount face 42, two wafer chuck pins 43 
vertical to the above mentioned (opening a* 
prescribed interval) surface 41 are planted. 

Semiconductor wafer S conveyed by the 
above mentioned robot for conveyance 23 is 
mounted on these wafers chuck pin 43. It leans 
on the above mentioned surface 41 slightly, and 
as it applies, it transfers. 

In addition, inside each susceptor 40, the 
susceptor heating apparatus which heats the 
above mentioned mount surface 42 to 
prescribed temperature is incorporated. 
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[0007] 

The evacuation pipes 14, 25, and 37 which 
each equipped each ceiling of the cassette 
chamber 10, the load lock chamber 20, and the 
process chamber 30 with non-return valves 13, 
24, and 36 are piped. 

The evacuation pipes 14 and 25 are 
connected to the common or separate vacuum 
pump which is not illustrating the above 
mentioned evacuation pipe 36, either, through 
the common evacuation pipe 15. 



[0008] 

Next, an operation of the above stnjctures 
and the CVD device 1 of stmcture and a 
function are demonstrated. 

First, the seal door 12 is opened and carrier C 
which accommodated several semiconductor 
wafer S from the opening 11 of the cassette 
chamber 10 is carried in to the position of the 
cassette chambers 10. Fixation shuts the above 
mentioned seal door 12. 

A vacuum pump is made to operate, where 
this condition, the seal door 21 and the seal 
door 33 of the cassette chamber 10 are shut. 

The cassette chamber 10, the load lock 
chamber 20, and the process chamber 30 are 
made into the low vacuum of a same pressure. 

After becoming a prescribed low vacuum, 
operating a vacuum pump is continued. 



[0009] 

After becoming a prescribed low vacuum, the 
seal door 21 is opened. The robot for 
conveyance 23 is made to operate and an amn 
22 is made to elevate vertically. 

It rotates, expands or rotates horizontally. 

It picks out one semiconductor wafer S at a 
time from the cassette chamber 10 in the 
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horizontal state by this arm 22. 

It receives in the load lock chamber 20. 

And the seal door 21 is shut and the seal door 
33 is opened. The robot for conveyance 23 is 
made to operate. 

It changes with semiconductor wafer S 
received the account of a front on a not shown 
alignment plate. 

It mounts on two wafer chuck pins 43 of the 
susceptor40 situated before the opening 32. 

It mounts the mount surface 42 of the vertical 
state of a susceptor 40. 

If it finishes mounting semiconductor wafer S 
to one susceptor 40, a turret 34 will carry out 60 
degrees rotation in the direction of arrow-head 
Ra. 

The following susceptor 40 makes the 
position which meets the above mentioned 
opening 32 move. 

And an arm 22 does the above mentioned 
operation and returns to the load lock chamber 
20. The seal door 33 is closed and the seat door 
21 is opened. An arm 22 goes to receive the 
following one semiconductor wafer S from the 
above mentioned carrier C, 

Henceforth, the operation similar to the above 
is repeated. 

Semiconductor wafer S is transferred to all 
the susceptors 40. 



[0010] 

Next, if it finishes transferring semiconductor 
wafer S to all the susceptors 40, the susceptor 
heating apparatus currently not illustrated is 
made to operate. Each semiconductor wafer S 
is heated to prescribed temperature. 

After that, the reactive gas supplied is 
injected from the injection tip 51 of each 
injection nozzle 50 from the source of a reactive 
gas currently not illustrated as expected toward 
the surface of each semiconductor wafer S by 
which the above mentioned heating was made. 
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As a reactive gas, when forming a film the 
electrode of a tungsten silicide to the surface of 
semiconductor wafer S, mixed gas of WF6, 
SiH4, and air is used. When forming a film the 
thin film of a tungsten plug to the surface of 
semiconductor wafer S, mixed gas of WF6 and 
H2 is used. 
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[0011] 

The completion of a film forming 
accommodates in order semiconductor wafer S 
formed a film by the arm 22 of the robot for 
conveyance 23 in an operation contrary to the 
above mentioned transfer to a susceptor 40 in 
carrier C of the empty which is in the cassette 
chamber 10 from each susceptor 40, from 
carrier C of semiconductor wafer S. 

A film forming process of the semiconductor 
wafer of a lot is finalized in the above 
procedure. 



[0012] 

If this film forming process is performed, the 
surface of a semiconductor wafer not only fomris 
a film, but a thin film will adhere to the inner face 
of the process chamber 30. 

If this is left, it will separate and fall and it will 
become the cause of a dust. 

Therefore, this CVD apparatus 1 applies a 
high frequency voltage between each susceptor 
40 and the injection nozzle 50, and does 
plasma discharge between. It also has the self- 
cleaning function to exhaust. 



[0013] 



[PROBLEM ADDRESSED] 

As mentioned above, since it prevented that a 
particle adheres to the surface of 
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semiconductor wafer S in the process by the 
chemical reaction within the process chamber 
30, the surface of semiconductor wafer S 
needed to be almost changed into vertical 
condition with the floor surface of the CVD 
apparatus 1. 

Therefore, the mount face 42 of the 
semiconductor wafer of each susceptor 40 is 
almost formed in vertical condition. 



[0014] 

Therefore, each semiconductor wafer S is 
conveyed by the susceptor 40 from carrier C by 
the arm 22 of the robot for conveyance 23. 
Moreover it is conveyed by the contrary after 
the film forming. 

However, since horizontal condition 
accommodates each semiconductor wafer S at 
carrier C, it is taken out in the horizontal 
condition by the arm 22. 

However, an arm 22 changes semiconductor 
wafer S a direction to vertical condition from 
horizontal condition within the load lock 
chamber 20. And it must mount on the wafer 
chuck pin 43 further. Moreover, the 
semiconductor wafer S currently conversely 
mounted to the mount face 42 of each 
susceptor 40 in the vertical condition is received 
in the load lock chamber 20 by the arm 22. A 
direction must be changed to horizontal 
condition on the alignment plate not illustrated 
of above mentioned, and it must accommodate 
in the horizontal condition in carrier C. The arm 
22 must have the function of operating 
elevation, bending, an expansion, horizontal 
rotation, rotation, etc. Therefore, the structure 
and the motion of this robot for conveyance 23 
are complicated, and there are many driving 
shafts. It is comprised using many mechanism 
element. 

Moreover, the apparatus like the above 
alignment plates is made necessary. 
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[0015] 

Therefore, fall of a semiconductor wafer, 
failure, and generation of a damage are often 
generated at the time of conveyance. 
Furthermore the conveyance trouble of the 
particle involved in conveyance of the robot for 
conveyance adhering to a semiconductor wafer 
again does not cease. 

So, in CVD apparatus of this invention, 
improvement is added to the constitution of the 
above mentioned susceptor so that the robot for 
conveyance can be comprised from simple 
structure. It subjects severing the above 
conveyance troubles. 



[0016] 



[SOLUTION OF THE INVENTION] 

Therefore, CVD apparatus of this invention 
composes a process chamber, a cassette 
chamber, and the load lock chamber which 
exists among these both. 

The opening which can convey a 
semiconductor wafer is formed between the 
above mentioned process chamber and a load 
lock chamber. It comprises so that this opening 
can be open and closed at a seal door. 

The opening which can convey a 
semiconductor wafer is formed also in the 
above mentioned cassette chamber side of the 
above mentioned load lock chamber It 
comprises so that this opening can be open and 
closed at a seal door. 

And the opening of the above mentioned 
latter of the above mentioned cassette chamber 
and the opening which can convey the carrier 
for semiconductor wafer accommodation also to 
the side which makes a pair are formed. 
It comprises so that this aperture can be open 
and closed at a seal door. 

In the above mentioned cassette chamber. 
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the above mentioned carrier to which the 
accommodation of the semiconductor wafer can 
be carried out in the horizontal condition can be 
mounted. In the above mentioned load lock 
chamber, a semiconductor wafer is always 
transferred in the above mentioned process 
chamber from the above mentioned carrier in 
the above mentioned cassette chamber in the 
horizontal condition. Or the robot for 
conveyance which transfers conversely is 
arranged. 

And in the above mentioned process 
chamber, it arranges so that some susceptors 
equipped with the mount surface for 
semiconductor wafers may be rotated within the 
same horizontal surface. 

And the drive unit which the above mentioned 
mount surface is almost rotated to the position 
of a horizontal state to the position of a vertical 
state, and is held is further provided to each 
susceptor. 

The above mentioned subject was solved. 
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[EFFECT] 

Therefore, according to CVD apparatus of 
this invention, at the time of carrying in of the 
semiconductor wafer before film forming start, 
the mount face for semiconductor wafers of 
each susceptor is made in the horizontal 
condition in a process chamber. The 
semiconductor wafer of the horizontal condition 
of being conveyed from a load lock chamber 
can be delivered and received in the horizontal 
condition as it is. At the time of a film forming, a 
semiconductor wafer can be held in the vertical 
condition. 

Moreover, a semiconductor wafer is changed 
also at the time of the taking out after the film 
forming completion, and a direction is changed 
to horizontal condition from the above 
mentioned vertical condition. A semiconductor 
wafer can be taken out in the horizontal 
condition. 
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[Example] 

Next, CVD device of this invention is 
dennonstrated using the figure 1 - figure 3. 

Figure 1 is a side view having shown CVD 
device of this invention typically. 

Figure 2 is a partially plan view of CVD device 
shown in Figure 1 . 

And Figure 3 shows typically the susceptor 
used for CVD device of this invention. 

The top view and said figure B of said figure A 
are the side view. 

In addition, the same code is attached to the 
structure of the same as CVD device of a 
PRIOR ART, and a component. 

Description of those structure and a 
component is abbreviated. 



[0019] 

CVD device of this invention is pointed out 
overall of code 1A. 

The constitution of this CVD apparatus 1A 
comprises three chambers of right-hand side to 
the cassette chamber 10, the load lock chamber 
20, and the process chamber 30 in Figure 1 and 
2 like the CVD apparatus 1 of a PRIOR ART. 

The structure of the chamber of these each 
are the same as the structure of a PRIOR ART. 

Therefore, those description is abbreviated. 



[0020] 

Robot 23A for conveyance of the structure 
which differs in the robot for conveyance 23 of a 
PRIOR ART is arranged to the above 
mentioned load lock chamber 20. 

Arm 22A of this robot 23A for conveyance 
has the function which can elevate vertically, 
and the function which can be rotated and 
refracted horizontally . 
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That is, this arm 22A always conveys 
semiconductor wafer S only in the horizontal 
state. 

Rotation, reversal, etc. are not performed. 



[0021] 

Next, in the above mentioned process 
chamber 30, the turret 34 of a hexagonal 
column is arranged to the center part like a 
PRIOR ART 

The motor which the rotation axis 35 is not 
illustrating combines. It rotates 60 degrees at a 
time in the direction of arrow-head Ra. 

However, the susceptor 60 of structure as 
shown in Figure 3 is rotatably supported by the 
up-down direction shown by arrow-head Rb at 
each of 6 side of this turret 34, 

That is, each of these susceptor 60 is 
supported by the bearing 70. It is comprised so 
that the mount face for semiconductor wafers 
62 on the surface 61 can rotate to the position 
(condition of figure 3A) of vertical condition, and 
the position (condition of figure 3B) of horizontal 
condition. 



[0022] 

This rotation is performed by the motor 72 
which is the drive unit which is incorporated by 
two support arms 71 of the above mentioned 
bearing 70, and is being fixed to them. 

The driving shaft 73 of these motors 72 is 
connected on rotation shaft 63 projected and 
extended on both side of the susceptor 60 of 
the shape of an above mentioned hemisphere. 

The above mentioned both rotation shaft 63 
is made to rotate by providing with the electric 
power from the power supply which is not 
illustrating these motors 72. 

It is comprised so that 90 degrees rotation of 
the susceptor 60 can be carried out. 

Between the main body of a susceptor 60 and 
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the above mentioned support arm 71 is sealed 
by magnetic sealing 74. 

It is comprised so that the degree of vacuum 
in the process chamber 30 may be maintained. 



[0023] 

Moreover, inside the main body of this 
susceptor 60, the heating apparatus which 
heats the mount face 62 is incorporated tike the 
susceptor 60 of a PRIOR ART The elevators 
currently not illustrated, such as the motor of 
incorporating and a cam mechanism, are also 
incorporated, and the elevation board 64 is 
made to elevate by this elevator. 

On this elevation plate 64, four wafer lift pins 
65 are planted at intervals of the equal position 
within the range of the mount surface 62. 

When the elevation board 64 raises to the 
maxinnum raise position, it is comprised so that 
the upper end of each wafer lift pin 65 may 
protrude from the upper end of the wafer chuck 
pin 43. Moreover when it is in the maximum 
descent position, it is comprised so that the 
above mentioned upper end of each wafer lift 
pin 65 may situate identically to the mount face 
62 in plane. 

In addition, the wafer chuck pin 43 opens a 
prescribed interval along with the downward 
direction periphery of the mount surface 62 like 
a PRIOR ART. 

Two are vertically planted by the above 
mentioned surface 41. 



[0024] 

As for a turret 34, the susceptor 60 rotates 60 
degrees of 90 degrees rotation of the above 
mentioned susceptor 60 at a time. 

When reaching the position before the 
opening 32 of the process chamber 30, the 
above mentioned motor 72 is made to actuate 
and it makes completely to a horizontal state. 

Susceptor 60A shown in Figure 2 is in this 
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horizontal state. 

At this time, the elevation plate 64 of a 
susceptor 60 is risen and the wafer lift pin 65 is 
also risen from the wafer chuck pin 43 to the 
upper maximum raise position. 



[0025] 

When semiconductor wafer S carried in to the 
upper end of the wafer lift pin 65 in this 
maximum raise position is mounted, the above 
mentioned elevation board 64 begins to 
descend, if the maximum descent position is 
reached, the semiconductor wafer S, it mounts 
the above mentioned mount face 62 so that the 
circumference part may situate in a very 
vicinity of two wafer chuck pins 43. 

If it does so, the above mentioned motor 72 
will begin to reverse. 60 degrees rotation of the 
susceptor 60A which mounted semiconductor 
wafer S is made from opening 32 position, the 
mount face 42 of the susceptor 60 rotating 
almost vertical condition as such code 60B 
having shown to Figure 1,2. Semiconductor 
wafer S is almost held in the vertical condition 
by the wafer chuck pin 43 in the condition. 

It is the same as that of the susceptor 60 
which is in the vertical state in the CVD device 1 
of a PRIOR ART in this state. 



[0026] 

Next, an entire operation of CVD device 1 A of 
this invention and a function are demonstrated. 

First, the seal door 12 is opened. From the 
opening 11 of the cassette chamber 10, carrier 
C which accommodated several semiconductor 
wafer S is carried in to the position of the 
cassette chambers 10. It fixes. 

The above mentioned seal door 12 is shut. A 
vacuum pump is made to operate, where this 
condition, the seal door 21 and the seal door 33 
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of the cassette chamber 10 are shut. 

It is the same as that of the case of a PRIOR 
ART to make the cassette chamber 10, the load 
lock chamber 20, and the process chamber 30 
into the low vacuum of a same pressure. 



[0027] 

After becoming a prescribed low vacuum, the 
seal door 21 is opened. Robot 23A for 
conveyance is made to operate, and arm 22A is 
made to elevate to the fixed position of a up- 
down direction. 

It rotates horizontally and it extends. It takes 
out one semiconductor wafer S at a time from 
the cassette chamber 10 in the horizontal 
condition by this arm 22A. Semiconductor wafer 
S is received in the load lock chamber 20, with 
the horizontal condition maintained. 

And load lock chamber seal door 21 is shut. 
The process chamber seal door 33 is opened. 
Robot 23A for conveyance is made to operate. 
Above mentioned received semiconductor 
wafer S is mounted in the above mentioned way 
on four wafer lift pins 65 which are protaiding on 
the mount face 62 of the horizontal condition of 
the above mentioned susceptor 60A situated 
before the opening 32. 



[0028] 

If it finishes mounting semiconductor wafer S 
on the wafer lift pin 65, the above mentioned 
arm 22A will be retreated in the load lock 
chamber 20. 

On the other hand, 60 degrees rotation also 
of the turret 34 is made in the direction of 
arrow-head Ra. And a motor 72 operates and 
rotates to above mentioned and a reverse 
direction. 
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As the mount surface 42 of the susceptor 60 
showed by code 60B, 90 degrees rotation is 
carried out. 

Therefore it holds almost by the wafer chuck 
pin 43 in the state where semiconductor wafer S 
leans on the mount surface 42 slightly, and 
applies at a vertical state. 

[0029] 

If the above mentioned susceptor 60 carries 
out 60 degrees rotation from opening 32 as 
mentioned above, the following susceptor 60 
will have moved to the position which meets the 
opening 32. 

Therefore, in order that arm 22A of robot 23A 
for conveyance may convey the following one 
semiconductor wafer S in the operation similar 
to above mentioned, the seal door 33 is closed. 

The seal door 21 is opened. Arm 22A goes to 
receive the following one semiconductor wafer 
S from the above mentioned carrier C. 

Henceforth, the operation similar to the above 
is repeated. 

Semiconductor wafer S is transferred to all 
the susceptors 60. 

It holds in the vertical state. 



[0 0 3 0] 



[0030] 

Next, if it finishes transferring semiconductor 
wafer S to all the susceptors 60, the technique 
which fomns a film a desired thin film to the 
surface of these semiconductor wafer S is the 
same as that of a PRIOR ART. 

Therefore, the description is abbreviated. 
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[0031] 

If a film forming is completed, a motor 72 is 
made to operate sequentially from the 
susceptor 60 which is before the above 
mentioned opening 32 of the process chamber 
30. 

A horizontal state is made to rotate the mount 
surface 42 from a vertical state. 

And the wafer chuck pin 43 is risen to the 
maximum raise position. 
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The semiconductor wafer S is changed into 
the state where it was made to float from the 
mount surface 42. 

It receives in the load lock chamber 20 from 
the susceptor 60, inserting arm 22A in the 
bottom of it, and holding the backside of 
semiconductor wafer S in the horizontal 
condition. The seal door 33 is made to operate 
and the above mentioned opening 32 is closed. 
The semiconductor wafer S which the seal door 
21 is opened and is held in the horizontal 
condition is accommodated to carrier C of the 
empty in the cassette chamber 1 0. 

Henceforth, the operation similar to the above 
is carried out the above mentioned 
semiconductor wafer S. 

By the arm 22A, semiconductor wafer S 
formed a film is accommodated in order in 
carrier C of the above mentioned empty in the 
cassette chamber 1 0 from each susceptor 40. 

A film forming process of the semiconductor 
wafer of a lot is finalized in the above 
procedure. 
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[EFFECT OF THE INVENTION] 

From the above description, clearly, 
according to CVD apparatus of this invention, 
at the time of canning in of the semiconductor 
wafer before film forming start, the mount face 
for semiconductor wafers of each susceptor is 
made in the horizontal condition in a process 
chamber. 

The semiconductor wafer conveyed in the 
horizontal condition of being conveyed from a 
load lock chamber can be delivered and 
received in the horizontal condition as it is. 

At the time of a film forming, a semiconductor 
wafer can be held in the vertical condition. 

Moreover, a semiconductor wafer is changed 
also at the time of the taking out after the film 
forming completion, and a direction is changed 
to horizontal condition from the above 
mentioned vertical condition. A semiconductor 



02/07/12 



20/27 



(C) DERWENT 



JP8-107076-A 



THOiViiSON 

- — — 

DERWENT 

wafer can be taken out in the horizontal 
condition. 

Therefore, it can prevent that a dust adheres 
to the surface of a semiconductor wafer like 
CVD apparatus of a PRIOR ART. The robot for 
conveyance can compose simple structure. 

Therefore, a reduction of the above 
mentioned conveyance trouble can be 
measured. 
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[FIGURE 1] 

It is the side view having shown typically the 
batch type low-pressure CVD apparatus of this 
invention. 



[FIGURE 2] 

It is the partially plan view of the batch type 
low-pressure CVD apparatus shown in Figure 1. 

[FIGURE 3] 

The susceptor used for the batch type low- 
pressure CVD apparatus of this invention is 
shown typically. 

The top view and said figure B of said figure A 
are the side view. 



[FIGURE 4] 

It is the side view having shown typically the 
batch type low-pressure CVD apparatus of a 
PRIOR ART 

[FIGURE 5] 

It is the partially plan view of the batch type 
low-pressure CVD apparatus shown in the 
Figure 4. 

[FIGURE 6] 

The susceptor used for the batch type low- 
pressure CVD apparatus of a PRIOR ART is 
shown typically. 

The top view and said figure B of said figure A 
are the side view. 
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[EXPLANATION OF DRAWING] 

C Carrier 

S Semiconductor wafer 

1A The batch type low-pressure CVD 

apparatus of this invention 

10 Cassette chamber 

11 Opening 

12 Cassette chamber seal door 

1 3 Non-return valve 

14 Evacuation pipe 

15 Common evacuation pipe 

20 Load lock chamber 

21 Load lock chamber seal door 
22A One hand arm 

23A The robot for conveyance 

24 Non-retum valve 

25 Evacuation pipe 

30 Process chamber 

31 Wall 

32 Opening 

33 Process chamber seal door 

34 Tun^et 

35 Revolving shaft 

36 Non-return valve 

37 Evacuation pipe 
43 Wafer chuck pin 

50 Injection nozzle 

51 Injection tip 

60 Susceptor 

60A The mount face 62 of a semiconductor 

wafer is the susceptor of horizontal condition. 

BOB The mount face 62 of a semiconductor 

wafer is the susceptor of vertical condition. 

61 Surface of susceptor 60 

62 Mount surface of semiconductor wafer 
of susceptor 60 

63 Rotation shaft of susceptor 60 

64 Elevation plate 

65 Wafer lift pin 

70 Bearing 

71 Support ann 

72 Motor 

73 Drive shaft 
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[FIGURE 1] 
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C: Carrier, S: Semiconductor wafer 

1 A : The batch type low-pressure CVD apparatus 

10 : Cassette chamber, 11 : Opening, 13: Non-return valve 

14 : Evacuation pipe, 15: Common evacuation pipe 

20: Load lock chamber, 22A : Arm, 23A :The robot for conveyance 

30: Process chamber, 31: Wall, 32: Opening, 37: Evacuation pipe 

50: Injection nozzle, 60: Susceptor 

ms] [FIGURES] 
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31 : Wall, 32: Opening, 33: Process chamber seal door 
34: Turret, 50: Injection nozzle, 51: Injection tip 
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[FIGURE 2] 
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1 A 



31: Wall, 33: Process chamber seal door, 34: Turret, 

50: Injection nozzle, 51 : Injection tip, 70: Bearing, 71 : Support arm 

ms] [FIGURES] 



02/07/12 



24/27 



(C) DERWENT 



JP8-107076-A 



THOfVISOISI 

— * 

DERWENT 



'J7 htrye 5 




7 1, 

7 2, 



il 4365 62 43 65 




S 0 

^7 I 

7 3|SS»«I 



<A> 

43: Wafer chuck pin, 60: Susceptor, 61: Surface, 62: Mount surface 

65: Wafer lift pin, 71 : Support arm, 74: Magnetic sealing 

<B> 

63: Rotation shaft, 64: Elevation plate, 72: Motor, 73: Drive shaft 
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[FIGURE 4] 
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C: Carrier, S: Semiconductor wafer 

1 : The batch type low-pressure CVD apparatus 
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10 : Cassette chamber, 11 : Opening, 13: Non-return valve 

14 : Evacuation pipe, 15: Common evacuation pipe 

20: Load lock chamber, 22 : One hand arm, 23:The robot for conveyance 

30: Process chamber, 31: Wall, 32: Opening, 37: Evacuation pipe 

40: Susceptor, 50: Injection nozzie 
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[FIGURE 6] 
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<A> 

40: Susceptor, 41: Surface, 42:l\/lount surface, 43: Wafer chuck pin 
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